This study aimed to establish ultrasonic splenic dimensions which can be used as normogram for adult Nigerians. 250 adult subjects were scanned prospectively using a 3.5MHZ ultrasound sector probe. The splenic length, width and thickness were obtained in the supine position and the weight calculated using Downey's formula. Differences in splenic dimensions were determined using Z test, while the relationship between the splenic dimension and the subjects age, BMI, and height were analysed using Pearson Moment Correlation.
The normal splenic sizes obtained ranged from 9.9 -11.5cm (length -L), 6.0-7.5cm (Width W) and 4.0-4.5cm (thickness -T). The splenic dimensions for males were 11.1 + 0.7cm (L), 7.3 + 0.2cm (w) and 4.2+ 0.2cm (T).
The corresponding values for females were 10.6 + 0.7cm, 6.8 + 0.5cm and 4.2 + 0.2cm respectively; thus showing a statistically significant difference between the males and females (P < 0.05). A poor correlation was shown to exist between splenic dimensions and age but splenic weight increased with body weight (r=0.75). Even though value of the splenic sizes were similar to those of a Caucasian population compared with them (P>0.05), the maximum splenic weights th occurred in the 4 decade in Nigerians nd and in the 2 decade in Caucasians. This finding appears to bear credence to existing opinion by Chauhan et al that splenic recession rather than splenomegaly is prevalent in adults living in endemic falciparum zones. Statistically significant differences between splenic length and weights of the sexes have been established by the study. The good correlation between subject height and splenic length portends profound options of predicating subjects splenic size and matching his ultrasound values with this predicted splenic length (SPL = 1.2 + 0.063) Ultrasound has made possible, direct visualization and assessment of abdominal organs. It is a cheap imaging modality that is realistic for developing nations. Prior to the advent of ultrasonography and other tomographically based imaging modalities, it was difficult to image the spleen. Clinical evaluation of the splenic size is difficult and unreliable due to the spleen being concealed in its anatomic location under the ribs and considerable enlargement needing to occur before the 4 spleen is clinically palpable . 5 Arkes had noted that a palpable spleen is not necessarily enlarged. This view 4 was supported by Gerspacher et al who compared ultrasonography and splenic palpation for evaluation of size changes and concluded that abdominal palpation was a poor method for estimation of splenomegaly.
ABSTRAIT
Nigeria is situated in the malaria endemic geographical region of the world, where a large population suffers 4 from malaria . Nigeria also ranks second in the world in incidence of the sickle cell 6 trait. Loftus et al inferred that racial differences in splenic length could result in incorrect interpretation of the splenic size. No published work on splenic size assessment by sonography was found to have been done on a Nigerian population in the reviewed literature.
A normogram of splenic sizes based on a normal Nigerian population would provide more reliable values that would confidently detect minimal changes in splenic size and thus predicate early splenic pathology. The hospital receives referrals from both the southern and northern parts of the country. From an initial of 3,000 subjects enlisted within the study period, only 250 met the inclusion criteria. These included subjects who had, no fever either at the time of scan or four weeks prior, who had no splenic resection, and no recurring illness on haematologic disorders that may compromise the splenic size. Subjects further qualified to be included if they had laboratory tests to exclude MP and check their haematological status as part of their medical work-up by the managing clinician, and been scored normal. The women selected were in addition nongravid and had no recent abortion. All the subjects had their height, weight, age and sex recorded before the scan. Each subject was then scanned using a SONOACE 3200 Ultrasound machine with a sector probe of 3.5 MHZ frequency fitted with an electronic caliper. Longitudinal and transverse scans were performed in the supine position and the length, width and thickness of the spleen were measured. The measurement was then categorized according to age and sex and the splenic weight was calculated 7 using Downey's formula . Z test compared any differences in the splenic sizes between the sexes. Pearson Mount correlation Analysis was used to establish any relationship between splenic sizes and age, height and weight of the subjects.
MATERIALS AND METHODS

RESULTS
There were 164 females and 86 males in the study group and the modal age was 30-80year age group as shown in Table 1 .
The splenic length for both sexes ranged from 9.9 11.5cm with a mean of 10.9+ 0.7 as shown in Table 2 The mean splenic length for the males is 11.1+ 0.7cm while that of the female is 10.6+ 0.07cm and the difference was statistically significant (P< 0.05). The splenic length increased with age till 39years and thereafter showed a decrease with age. There was also a positive correlation between splenic length and subject height.
The splenic width for the study population range from 6.0-7.5cm for both sexes as shown in Table 2 The mean splenic width for males is 7.2+ 0.2cm and that for the female is 6.8+ 0.5cm. The splenic width reached maximum size at 39years in males while the maximum width occurred at 49years in females, thereafter, there was a decrease in the width for both sexes.
The splenic thickness for the males is 4.2+ 0.2cm and that of the female is 4.2 + 0.2cm.
The range of the computed splenic weight is 105-158gm for both sexes. However while the mean splenic weight for the males is 145.0+ 11gm, that for the female is 130+ 11gm indicating that statistical significant differences between the sexes of P<0.05
There was a positive correlation between splenic weight and body weight (r=0.75) for those who weighed 60kg and above only. observation by Loftus et al , suggests that a population specific splenic normogram would provide more accurate standards. This is moreso in Nigeria where sickle cell anaemia and falcipanum malaria are prevalent, both of which are documented causes of changes in splenic size.
DISCUSSION
In this study, the maximum splenic size for the locality is 120 x 80 x 46mm. These values are similar to those 8 obtained in the studies by Bisset et al 9 and Tamayo et al who had 130 x 80 x 30m for Caucasian populations (P >0.05). This suggests that no racial differences exist in splenic sizes. This finding is surprising and important as changes in splenic size are expected to occur in falciparum malaria and sickle cell endemic areas like Nigeria. However, the presence of splenic sizes less than 7.8cm was noted in 2% of our sample similar to the results obtained by 2 Chauna et al .
There were statistically significant differences between the splenic lengths of males and females with mean values of 11.1+0.7cm and 10.67+0.7cm respectively (P<0.05). This may be due to the general trend that organ size in males are larger than those of females. The normal splenic length for adults in the locality range from 95mm to 120mm for both sexes and has a positive correlation with subject height (r = 0.65). This relationship was represented by this study in an equation SPL = 1.2 + 0.063H. This study also showed that the splenic length and width of both sexes increase linearly with age until the middle age with a maximum of 120mm, and thereafter undergoes gradual diminution, a phenomena earlier This study also documents that, males attained maximum splenic sizes 5-10 years earlier than the females. For example, while the maximum splenic length occurred at the 39 years age range in males, it occurred at 44 years age in females. Similarly, maximum splenic width is noted at 39 years age range in the male and in the female at 49years. These differences should have implications in the clinical evaluation of splenic sizes.
The use of Downey's formula enabled the conversion of measured splenic dimensions to splenic weight. The splenic weight so calculated showed a positive correlation with subject body weight (r = 0.75) only for subjects with weight greater the 60kg. The normal Splenic weights range from 103-150gm for both sexes with mean values of 145+ 11gm and 130+ 11gm for males and females respectively. In the study group the spleen attained maximum weight in the mid-forties whereas among the 10 Caucasian as reported by Deland maximum splenic weight occurs at the 20-29 years age range.
CONCLUSION
This study has been able to establish population specific ultrasonic splenic sizes that can be more reliably used as standards to evaluate splenic disorders in a Nigerian, though a racial bias was not confirmed by our study. However, the authors noted that maximum splenic The table shows relationship between subject height and splenic length. A good correlation of r = 0.65 was noted between subject height (H) and splenic length (Spl). Spl = 1.2 + 0.063H 
